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ABSTRACT

Big Chetac Lake (WBIC 2113306 al,920acrestratifiedeutrophicdrainagdake

located insouthwestern Sawy€&rounty, WI. In 2010, th8ig Chetac Chain Lake
Association(BCCLA) developed an Aquatic Plant Management Plan that authorized
chemical tr eat meleaf pormieeddtaanogetankciespygCLRu r | vy
infestation. The BCCLA treated 90.8 acres iQ23 and 2014, and 55.2 acres in 2015 (all
in the north bay)however, in order to see how both CLP and the native vegetation would
recover, no treatments occurred in 2016 or 2045 a prerequisite to updating this plan
in 2018 and to compare how thelaks v eget ati on had ehanged si
intercept survey in 201 theBCCLA, Lake Education and Planning Services, La@d

the Wisconsin Department of Natural Resources authorized a fullipentept survey

for all aquatigolantsfrom July 2829, 2017 During the survey, we found macrophytes
growing at201sites(20.7% of the entire lake bottom and%.1% of the 1.5 littoral

zong. This wasa moderately significant increage=0.002)from the 148siteswith

plantsin 2014(15.3% of the lake an80.0% of the then 4.5ft littoral zone) and a near
return to the 269 points with vegetation (27.7% of the lake/68.6% tfi¢imd.2.5ft
littoralzone) we documented during the original 2008 surv@yerall diversity was
exceptionallyhigh with a Simpson Index value o®f3.i identical to 2014 and uglightly
from 090in 2008. Overall pecies richness wasoderatevith 52 species found growing
in and immediately adjacent to the waterp from 48 in 2014 and 46 in 2008Ve
identifiedan average o2.69 native species/site with native vegetaticanonsignificant
decline p=0.10) from 2.7¥/site in2014 but still higher than the 24site in 2008 Mean
total rake fullness at sites with vegetation experiencezhaignificant declingp=0.13)
from alow/moderatel.84 in 2014to 1.74in 2017 (both down from a moderate 2.02 in
2008) During the originalluly 2008survey Curly-leaf pondweedSmall pondweed
(Potamogeton pusilljsCoontail Ceratophyllum demersygrand Flatstempondweed
(Potamogetorzosteriformiy were the most common macrophyte specitisey were

found at 48.70%, 48.33%, 42.38%, and 18.96% of survey points with vegetation and
accounted for 57.73% of the total relative frequeniay2014 Coontail,Curly-leaf
pondweedSmallpondveed, andlender naiadNajas flexilig were the most common
specieg40.54%, 38.51%, 25.00%, and 18.92% of sites with vegetd&®36% of the

total relative frequency) Lakewidefrom 2008 to 2014, ten species and filamentous
algae experienced significant changes in distribution all of which were dediih€.
Small pondweed, Coontail, filamentous algae,-Btam pondweed, Forked duckweed
(Lemnatrisulcgy, and Fr i ¢éPst@mogemmfdes)isuéfeded highly significant
declines; Fern pondwedBotamogeton robbingisaw a moderately significant decline;
and Small duckweefl.emna mino), Large duckwee(Spirodela polyrhizg and White
water crowfooiRanunculus aquatil)sexperienced significant declinesn 2017,

Common waterweedE(odea canadensisCoontail, Small pondweed, and Forked



duckweed were the most common macrophyte spetiesfound them aB7.81%,

31.34%, 24.38%, and 17.91% of survey points with vegetatiorthaytbtaled 41.25%

of the community 8&s2017 arary speciee that hackshawe drasngtic
declines in 2014 were beginning to recover. Twelve species and filamentous algae saw
significant changes, and all but one of those was an incrédaeentous algae, Flat

stem pondweed, NitelldNftella sp.), Forked duckweed, Northern wateitfoil

(Myriophyllum sibiricun), Common waterweed, and MuskgréSarasp.)populations

all benefited from highly significant increases in distribution; Spatidweed and White
water crowfoot enjoyed moderately signific
and Water stagrass(Heteranthera dubiphad significant increases. Conversely, Curly
leaf pondweed experienced a highly significant decline. otlgih significant, this loss

may simply have been due to the 2017 survey occurring at a later date in July when more
of the CLP would have completed its annual senescdnaeddition to these changes in
distribution, Small pondweed sufferachighly signiicant decling(p<0.001)in density

while Common waterweed enjoyed a highly significant incréas@.001)in mean rake
fullness The39 native index species found in the rake during2®&7survey (p from

37in 2014and 34 in 200B8produced a above gerage mean Coefficient of Conservatism
of 6.0 (up from5.9 in 2014andidentical to 2008and aFloristic Quality Index o7.3

(up from35.8in 201434.8 in 2003 that was nearly double tmeedian FQI for this part

of the state.Northern wild rice Zizania palustrig continues to be present in scattered
mostly low densitypatches along the creek inlets in the Bullpen2017, we found rice

at three points with a mean rake fullness of 1.00 (identical to 2014/similar to two points
in 2008 with a mean rakof 3.00). Filamentous algae were present at 72 points with a
mean rake of 1.53 (up from 27 points/rake of 1.59 in 2014 and 59 points/rake of 1.76 in
2008). Curly-leaf pondweed was present in the rake at 16 points with a mean rake
fullness of 1.00 (dowirom 57 in 2014/mean rake of 1.32 and 131 points in 2008/mean
rake of 1.31).Despite the declines compared @08/2014 we still documented large
floating mats of dead CLP along southern shorelines.s&Mao evidence of Eurasian
watermilfoil (Myriophyllum spicatuin the lake.Other than CLP, we fouritiree

other exotic species growimg andimmediatelyadjacent tdhe lake Reed canary grass
(Phalaris arundinacepwas present along shorelines through@ammon forgeme-not
(Myosotis scorpioidgsoccurred along cold water segpad Hybrid cattail TyphaX

glaucg was displacing the native Brodéehved cattail Typha latifolig and wild rice

south of the Malviney Creek inlat the Bullpen Future management considerations
include working to linit nutrient inputs wherever possibkyaluaing the impact of

chemical treatment on bo@LP and native plants to help determinbat type and how

much (if any) future management will ocgand continuing the Clean Boats/Clean

Waters watercraft inspection program to help prevent the introduction of Eurasian Water
milfoil or any other new Aquatic Invasive Species to the lake.
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INTRODUCTION:

Big Chetac Lake (WBIC 2113300) is a 1,%€)e stratified drainage lake in southwestern
SawyerCounty, Wisconsin in the Town of Edgewater (T37N RO9W S19 NE NE). It
reaches a maximum depth of 28ft in the narrows between the islands in the south basin
and has an average depth of approximately Hduge ). The lake is eutrophio
hypereutrophi¢nutrient rich) in nature with summer Secchi readiingsr 19952017
averaging3.0ft (WDNR 2017. This very poor water clarity produced a littoral zone that
extended to approximatelyL Bft in the simmerof 2017. The bottom substrate is
predominateylmuck i n the | akeds side bays;amdnd t hr
a mixture of sand and rock along exposed shorelines, théak@tharrows, and around

the islands (Busch et al. 1967).

The Narrows

=]

Grutt

Idand "k nuteson

Creek

fiBullpeno %

Malviney
Creek

Figure 1: Big Chetac Lake Aerial Photo

BACKGROUND AND STUDY RATIONALE:

I n 2008, concern over the -lbahgomderd si gni fi ca
(Potamogeton crispygCLP), an exotic invasive species, prompted the Big Chetac Chain

Lake Association (BCCLA) to start developing a Wisconsin Department of Natural

Resources (WDNR) approved Aquatic Plant Management Plan (APMP) which was

completed and adogd in 2010. As a prerequisite to developing this plan, we completed

two baseline macrophyte surveys: a spring CLP gotetcept survey andsummer full

species poinintercept survey. The spring survey found CLP dominated approximately

30% ofthela e6s surface area, and, especially 1in
always formed a solid canigggl matin up to 10ft of water, excluded most native plants,

and often made boating difficult. Because of this, in 2013, the BCCLA applied for and



receival a threeyear WDNR exotic species control grant to begin actively managing
CLP chemically and manually. After evaluating the 2008 maps, it was decided to treat
90.8 acres in the north bay in both 2013 and 2@55.2 acres in 201%However, m

order b see how both CLP and the native vegetation would recavéreatments occurred

in 2016 or 2017

In anticipation of updating their APMP in 2018, the BCClLake Education and
Planning Services, LLC, and the WDN#thorized a warmwvater pointintercept survey
of all macrophyteg the summer of 2017The study objectives were to determine if
EWM or any other new exotic plants had invaded the lqkantifythe current density
and distribution of native plants spes and compare data frothe 2008, 2014, and
2017 survegto see how native species were responding following the ceseatioa
herbicide programThis report is the summary analysis of that field survey conducted
from July 2829, 2017

METHODS:

Warm-water Full Point-intercept Macrophyte Survey:

Using a standard formula that takes into account the shoreline shape and distance, islands,
water clarity, depth, and total lake acres, Jennifer Hauxwell (WDQJ¥R¢rated theriginal
970point sampling gridor Big Chetac Lake that was used2@08, 2014and 2017

(Appendix 1). Prior to beginning th2017pointintercept survey, we conducted a general

boat survey to regain familiarity withh e | a k e 6 s(Appeadixrilo Allpharitse s

found weradentified (Voss 1996, Boreman et al. 1997; Chadde 2002; Crow and Hellquist
2013; Skawinski 2D4), and a datdeet was builirom the species present.

During the survey, we located each point with a GPS (Garmin 76CSx), recorded a depth
readng with a méered pole or harieeld sonar (Vexilar LPS), and took a rake sample. All
plants on the rake, as well as any that were dislodged by the rake, were identified and
assigned a rake fullness value €8 &s an estimation of abundance (Figure 2). We also
recaded visual sightings of all plants within six feet of the sample point not found in the

rake. In addition to a rake rating for each species, a total rake fullness rating was also noted.
Substrate (bottom) type was assigned at each site where the tatsovisible or it could

be reliably determined using the rake.

Rating Coverage Description

LILLLEAIY )Y
’%?ﬂu_‘ A few plants on rake head
Addd bl
‘w Ao Rake head is about ¥ full
2 4 Can easily see top of rake head

Overflowing
Cannot see top of rake head

Figure 2. Rake Fullness Ratings (UWEX 2010)



DATA ANALYSIS:
We entered all data collected into the standard APM spreadsheet (Appendix II) (UWEX
2010). From this, we calculated the following

Total number of sites visited: This included the total number of points on the lake that
were accessible to be surveyed by boat.

Total number of sites with vegetation: These included all sites where we found
vegetation after doing a rake sample. For example, if 20% of all sample sites have
vegetation, it suggests that 20% of the lake has plant coverage.

Total number of sites shallower than the maximum depth of plants This is the number

of sites that are in the littoral zone. Because not all sites that are within the littoral zone
actually have vegetation, we use this value to estimate how prevalent vegetation is
throughout the littoral zone. For example, if 60%h# sites shallower than the maximum
depth of plants have vegetation, then we estimate that 60% of the littoral zone has plants.

Frequency of occurrence: The frequency of all plants (or individual species) is generally
reported as a percentage of ocenges within the littoral zone. It can also be reported as a
percentage of occurrences at sample points with vegetation.

Frequency of occurrence example:

Plant A is sampled at 70 out of 700 total littoral points = 70/700 = .10 = 10%
Thismreans that Plant A6s frequency of dqgccurr
littoral zone.

Plant A is sampled at 70 out of 350 total points with vegetation = 70/350 =.20 = 20%
This means that Pl ant AO6s frequency of o0cC«
sites in the littoral zone that have vegetation.

From these frequencies, we can estimate how common each species was at deptis
where plants were able to grow, and at points where plants actually were growing

Note the second value will be greater as not all the points (in this example, only %2
had plants growing at them.




Si_mpsonds Di Adiversifyindgx allowgitiee xentire plant community at one
location to be compared to the entire plant community at another location. It also allows
the plant community at a single location to be compared over time thus allowing a measure
of community degradationore st or ati on at that site. Wi t
index value represents the probability that two individual plants (randomly selected) will be
different species. The index values range frorh @here 0 indicates that all the plants
sampledare the same species to 1 where none of the plants sampled are the same species.
The greater the index value, the higher the diversity in a given location. Although many
natural variables like lake size, depth, dissolved minerals, water clarity, meaaraumg,

etc. can affect diversity, in general, a more diverse lake indicates a healthier ecosystem.
Perhaps most importantly, plant communities with high diversity also tendnoge

resistantto invasion by exotic species.

Maximum depth of plants: This indicates the deepest point that vegetation was sampled.
In clear lakes, plants may be found at depths of over 20ft, while in stained or turbid
locations, they may only be found in a few feet of water. While some species can tolerate
very low light ®nditions, others are only found near the surface. In general, the diversity
of the plant community decreases with increased depth.

Mean and median depth of plants: The mean depth of plants indicates the average depth

in the water column where plantsmwesampled. Because a few samples in deep water can
skew this data, median depth is also calculated. This tells us that half of the plants sampled
were in water shallower than this value, and half were in water deeper than this value.

Number of sites sanpled using rope/pole rake: This indicates which rake type was used
to take a sample. As is standard protocol, we use a 15ft pole rake and a 25ft rope rake for
sampling.

Average number of species per siteThis value is reported using four different
considerations. 1¥hallower than maximum depth of plantsindicates the average
number of plant species at all sites in the littoral zoneeggtative sites onlyndicate the
average number of plants at all sites where plants were fountti®} species shallower
than maximum depth of plantsand 4)native species at vegetative sites ondxcludes
exotic species from consideration.

Species richness:This value indicates the number of different plant species found in and
directly adjacent to (on the waterline) the lake. Species richness alone only counts those
plants found in the rake survey. The other two values include those seen at a sarhple poin
during the survey but not found in the rake, and those that were only seen during the initial
boat survey or intepoint. Note: Per DNR protocol, flamentous algae, freshwater

sponges, aquatic moss and the aquatic liverworRiccia fluitansand Riccioarpus

natansare excluded from these totals.

Average rake fullness: This value is the average rake fullness of all species in the rake. It
only takes into account those sites with vegetation (Table 1).




Relative frequency: Thi s v al ue srequemsy remtivestp al otheespetiesf It

i's expressed as a percentage, and the tota
100%. Organizing species from highest to lowest relative frequency value gives us an idea

of which species are moshportant within the macrophyte community (Table$)2

Relative frequency example:
Suppose that we sample 100 points and found 5 species of plants with the following results:

Plant A was located at 70 sites. Its frequency of occurrence is thus 707000

Plant B was located at 50 sites. Its frequency of occurrence is thus 50/100 = 50%
Plant C was located at 20 sites. Its frequency of occurrence is thus 20/100 = 20%
Plant D was located at 10 sites. Its frequency of occurrence is thus 10/100 = 10%

To calculate an individual speciesd6 rjelati
is sampled at by the total number of times all plants were sampled. In our example [that
would be 150 samples (70+50+20+10).

Plant A = 70/150 = .4667 or 46.67%
Plant B = 50/150 = .3333 or 33.33%
Plant C = 20/150 = .1333 or 13.33%
Plant D = 10/150 = .0667 or 6.67%

This value tells us that 46.67% of all plants sampled were Plant A.

Floristic Quality Index (FQI): This index measures the impact of human development on

a |l akebdbs aquatic plants. The 124 species
Conservatism (C) which ranges frorlQ. The higher the value assigned, the more likely

the plant is to be negagly impacted by human activities relating to water quality or

habitat modifications. Plants with low values are tolerant of human habitat modifications,

and they often exploit these changes to the point where they may crowd out other species.
The FQI iscalculated by averaging the conservatism value for each native index species
found in the lake during the potiritercept survey**, and multiplying it by the square root

of the total number of plant species (N) i
Statistically speaking, the higher the i nde
community is assumed to be. Nichols (1999) identified fourregmns in Wisconsin:

Northern Lakes and Forests, North Central Hardwood Forests, Driftless Area and
Souheastern Wisconsin Till Plain. He recommended making comparisons of lakes within
ecoregions to determine the tBgClietadlLakesk e 6 s
in the North Central Hardwood Forests Ecoredibables 5-7).

** Species that were only recorded as visuals or during the boat survey, and species
found in the rake that are not included in the index are excluded from FQI analysis.



Comparison to Past Surveys:We compared data from our 2Q@14, and 201Wwarm-

water pointintercept surveygFigures 8 and) (Tables 24) to see if there were any
i n the |

significant changes
determined 2002014and 2014201 7differences to be significant p£0.05, moderately
significant ap<0.01 and highly significant ga<0.001(UWEX 2010). It should be noted
thatwhen comparing the warwater pointintercept surveys, we used the number of

l'ittoral poi nts as (392182008498 in 3014f362rin 2613)a mp | e

RESULTS:

Warm-water Full Point-intercept Macrophyte Survey:

Depthrecordings takeat Big Chetad_aked 970 points (Appendix I) showed the lake
forms a series of three elongated bowls connected by deep channels. The north basin
slopes gently from north to south with rapid east/west-dftpinto a 20+ft flat. The
central and southern basins are bordegedumerous bays and slope more gradually to
flats in the 1220ft range. The notable exception is the deep channel that runs between

Garbutt and Grutt Island§&igure3) (Appendix I1).

akebdbs vegetati

Lake Depth
Point Intercept Survey
Big Chetac Lake
Sawyer County, Wi
July 28-29, 2017

51
® 101
® 151
® 201

aloleitls

Depth in ft.

0.5-
-10.0
-15.0
-20.0
-28.0

5.0

Miles

Bottom Substrate
Point Intercept Survey

Big Chetac Lake

Sawyer County, Wi

July 28-29, 2017

.r..

Substrate Type
® Muck
® Rock
Sand
Not Determined

2
Miles

Figure 3: Lake Deptrh and Bottom Substrate

Of the 533 survey points where we could determine the substtz85 (380 points)vere
muck and sandy mucR1.6% (115 points)ere pure sand, and the remainihy%o (38

P

points)were rock(Figure 3) Nutrientrich organic muck covered the majority oth | a k e 6 s

side bays and the midlake bowls, whileshpure sand and rock substrate occurred
immediately along the shoreline; especially around the northern half of thenl&ke,

Narrows, andurroundinghe islands.(Appendix I1).



At the time of the2017 survey, Secchi disc readings were in tH&ftZange. This very poor water clarity produced a littoral zone that
extended td 1.5ft and include®52 survey pointof which 201 had vegetatio2@.7% of the lake bottom and 57.1%tbe littoral

zong (Table 1) Although this was a highly significant decli(e<0.001)from 2014 whemwe foundplantsgrowingto 14.5ft(493

littoral points), it represented a moderately significant incrgas@ 002)from the 148oints with vegetatiowe found during that
survey(15.3% of the lake bottom ar8D.0% of the littoral zoe The 2017 values also represented a near return to vegetation levels
seen in 2008 when we found plants growing at 269 puittksn thethen 2.5ft littoral zong(27.7% d the bottom/68.6% of the littoral
zone)(Figure 4)(Appendix V). In addition to the recovelin vegetaitve points, we found that thmeanandmediandepth ofplant
growthalso increased from 5.4ft/5.0ft in 20145®ft/ 6.0ftin 2017 Thisrelativelyuniform growth in the depth/colonization of the
plant community wasearlyidentical to what wdirst observedn 2008when the mean/median was also 5.9ft/6Bigure 5).

Littoral Zone “=17| |Littoral Zone =17 |Littoral Zone sy
Point Intercept Survey m Point Intercept Survey m Point Intercept Survey Lﬁi
Big Chetac Lake | Big Chetac Lake | Big Chetac Lake 2
Sawyer County, WI Sawyer County, Wi ;.;.?@"(; Sawyer County, WI “,;“‘—
July 20-22, 2008 July 15-17, 2014  wea July 28-29, 2017 o : w

S ¢ ©_a

Littoral Zone
@ Littoral Zone with Plants
® >14.5ft.

Littoral Zone
® Littoral Zone with Plants
® >12.5ft.

Littoral Zone
@ Littoral Zone with Plants
® >11.5ft.

2 2 2
Miles Miles Miles

Figure 4: 2008, 2014, and 201%ummer Littoral Zone
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Table 1: Aquatic Macrophyte P/I Survey Summary Statistics

Big ChetacLake, SawyerCo.
July 20-22, 2008 July 15-17, 2014 and July 28-29, 2017

Summary Statistics: 2008 2014 2017 p
Total number of points sampled 970 970 970 n.s.
Total number of sitewith vegetation 269 148 201 +**
Total number of sites shallower than the maximum depth of plants 392 493 352 Sk
Frequency of occurrence at sites shallower than maximum depth of g 68.6 30.0 57.1| +***
Simpson Diversity Index 0.90 0.93 0.93 n.s.
Maximum depth of plants (ft) 12.5 14.5 11.5 Sk
Mean depth of plants (ft) 5.9 5.4 5.9 +N.S.
Median depth of plants (ft) 6.0 5.0 6.0 +N.S.
Average number of all species per site (shallower than max depth) 1.88 0.80 1.54| +x**
Average number of afipecies per site (veg. sites only) 2.74 2.68 2.70| +n.s.
Average number of native species per site (shallower than max depth 1.55 0.69 1.50| +x**
Average number of native species per site (sites with native veg. only 2.49 2.71 2.69 -n.s.
Speciegichness 35 39 39 n.s.
Species richness (including visuals) 40 42 45 +n.S.
Species richness (including visuals and boat survey) 46 48 52 +N.S.
Mean total rake fullness (veg. sites only) 2.02 1.84 1.74 -n.s.

n.s. = Not Significant- Significant differences = *p<0.05, ** p<0.01, *** p<0.001




# Sites

Depths of Plant Colonization
Big Chetac Lake, Sawyer Co.
July 2622, 2008, July 147, 2014, and July 289, 2017

M2008 w2014 w2017

2 3 4 5 6 7 8 9 10 11 12 13 14

Depth (feet)

Figure 5: 2008 2014,and 207/ Littoral Zone Plant Distribution
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Overall diversitywas agairexceptionallyhigh and almost unchang&om the previous surveydn 2008 theSimpson Index value

was0.90; ticked upto 0.8 in 2014 andremained theren 2017. Overall ichnessvas moderatandalsolittle changed asve found35

species in theake in2008 39 in2014 and 39 in 2017. Wen including visuals and the boat survey, these numbers jumped to

46/48/52 respectivelyLocalized richness, after increasing from@native species/site with native vegetatio@@@8to 2.71/site in

2014 experienced aon-significant decline=0.10 to 269sitein20¥. As i n previous surveys, the bu
occurred near the creek inlets, in trexbicidecontrol bay west of thmain public boat landingand in theBullpen (Figure6)

(AppendixIV).
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The estimated 2008&keline nean rake fullness at sites with vegetaticas a moderate 2.02. It fell to a low/moderate 1.84 in 2014,
andto 1.74 in 2017.Thisfurther declineva s n 6 t s p=@13) ahdit lkeyrdflects the increase in low density deep water points
as plants reestablish in these angagure?7) (AppendixIV).
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Big Chetac Lake Plant Community:

The Big Chetac Lake ecosystem is home to a diverse plant community that is typical of high
nutrient lakes. This community can be subdivided into four distinct zones (emergent,
shallow submergent, floatidgaf, and deep submergent) with each zone hatsrgan
characteristic functions in the aquatic ecosystem. Depending on the local bottom type (sand,
rock, sandy muck or nutrient rich organic muck), these zones often had somewhat different
species present.

In shallow areas, beds of emergent plantsgmeerosion by stabilizing the lakeshore, break
up wave action, provide a nursery for baitfish and juvenile gamefish, offer shelter for
amphibians, and give waterfowl and predatory wading birds like herons a place to hunt.
These areas also provide img@ort habitat for invertebrates like dragonflies and mayflies.

On sand and gravel bars in the southern half of the lake, the emergent community was
dominated by Creeping spikerudEleocharis palustris Hardstem bulrusfSchoenoplectus
acutug, and Commo reed(Phragmites austral)s In shoreline areas with sandy muck,
especially along the Knuteson Creek Inlet, we found beds of Pickerel®Rertk{eria
cordatg, Softstem bulrushSchoenoplectus tabernaemonjaand Common bureed
(Sparganium eurycarpumWhenthe soil was a more nutrierith organic muckthese
species were replaced ild calla Calla palustrig, Bottle brush sedg&arex comosa
Marsh cinquefoil Comarum palustrg Threeway sedge@ulichium arundinaceuin Bald
spikerush Eleochais erythropodg Common forgetme-not (Myosotis scorpioidgs
Common arrowheads@gittaria latifolig), Sessildruited arrowheadSagittaria rigidg,
Shortstemmed bureed Sparganium emersypand Broadeaved cattail Typha latifolig.
These areas alsupported patches of Reed canary grebsiaris arundinacepand, in
areas surrounding the creek inlets in the Bullpen, Northern wildZizar(ia palustri}.

Softstem bulrush (Schwarz 2011) Common burreed (Raymond 2011)
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Wild calla (Pierce 2001) Bottle brush sedge (Penta 2010)

Marsh cinquefoil (Myrhatt 2012)

Shortstemmed bureed (Gmelin, 2009) Broadleaved cattailRaymond 2011)

Northern wild rice along/alviney Ceek inlet (Berg 207) Northern wild rice (Pippen 2008)
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